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MECHANICS

Ismail A. AMIRASLANOV, Nigar I. AMIRASLANOVA

CONTACT FILTRATION UNDER A DAM.
ANALYTIC SOLUTION OF BOUNDARY VALUE

PROBLEM.

Abstract

Theory of contact filtration generated under a dam is investigated on an
example. The stated problem is solved analytically.

Very often the contact filtration holds along the foundation of a dam when there
is a thin water layer between the soil and the dam. Examine this phenomenon on
an example.

Let the soil occupy the half-space y < 0, the impermeable dam (apron) the layer
y > 0, |x| < `, water under pressure P+ the domain y > 0, x < −`, water under
pressure P− the domain y > 0, x > +`. For definiteness we’ll assume that P+ > P−;
therewith the water leaks under the dam from left to right (fig. 1).

Fig.1.

The problem is assumed to be plane. The main equations of the plane problem,
by means of the complex potential f (z) according to [1] may be written as follows:

υx + iυy = f ′ (z) , P = −ρg

k
Re f (z)− ρgy. (1)

Here P is fluid’s pressure, k is filtration coefficient, y is directed to an opposite
way to the gravity force direction.

The boundary conditions of the problem under consideration have the following
form. For

|x| < `, y = 0 υy = 0 for |x| > ` ∂P
∂x = 0

(υx + iυy → 0 as z = x + iy →∞) . (2)

Hence, on the basis of (2), for the complex potential we have the following
boundary value problem. For Jmz = 0 |Re z| < ` Jmf ′ (z) = 0

for |Re z| > ` Re f ′ (z) = 0, f ′ (z) → 0 as z →∞. (3)


